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For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 9 
Quarrying, Logging, and General Contract Work. 
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FOR USE IN AIR CYLINDERS OF 
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Established 1831. Annual Capacity 1,000, 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Compound Compressed Air Locomotives, 





Adapted to every variety 
of service, and built ac- 
curately to gauges and 
templates after standard 
designs. 
Like parts of different 
enginesof same class per- 
fectly interchangeable. 





BURNHAM, WILLIAMS & CO., 
PHILADELPHIA, PA., U. S. A. 
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Compressed Kir Mine Balbus 


Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
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mine owner or superintendents, or other prospective buyer, we will mail free our 
. x 8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
j be mailed on receipt of 50 cents in stamps. 

. = Address mentioning ‘“‘CoMPRESSED AIR.”’ 

. = 

= H. K. PORTER & CO, 540 Wood St. Pittsburgh, Pa. 
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ational Tube Works Compan, 
3 MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 
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 PULSOMETER 2" 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 








Recent Important Improvements. 


The Handiest, Simplest and Most Efficient Steam Pump for 
jj General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 









Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. — Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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:Do You Roast Your Ores ? : 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


BY USING 


The Ropp Straight Line Furnace. 


FOR SALE BY 
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bo, & 23 FREMONT STREET, ~— - SAN FRANCISCO, CAL. 
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purpose at a cost of 

$225,000. 
Courses of Steam, Electrical, Mechanical or 
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“THE DAVIS & ROESCH 


yr Temperature Controlling System, 


Do you desire an even temperature in your house and office ? 
Do you consider an even temperature conducive to health and 
comfort? 
Do you find an even temperature difficult to maintain ? 
Do you think your fuel bills are too high? 
Do you consider economy of health and wealth wise? 
We assume there can be but one intelligent answer to these 
queries, and would suggest an investigation of our system asa 
means of atts ining these most de sirable ends. 


HOT WATER RECUL LATOR. | 


Attach it to your | 
hot water tank and 
it willsave you fuel | 
and yourengineer | 
trouble. | 

It assures a regu- | 
lar and even supply 
of hot water and by 
preventing over- ! 
heating avoids all 
possibility of the 
straining of water 
pipes or faucets.and 
the cracking of bas- 
sins or tubs 


The Davis & Roesch Temperature Controlling Co., 


Treasurer’s Office, Havem*yer Bldg., 26 Cortlandt St., New York. 
Factory, Bridgeport, Conn. 
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i J. D. MILLER & CO., 


Taylor Building, 39 & 41 Cortlandt St., N. Y. 
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¢ COMPLETE POWER PLANTS § 
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: Engines, Boilers, Machinery, 
Mining and Milling Equipments. § 


SEND FOR CATALOGUES AND ESTIMATES ON WHAT YOU NEED. 
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PNEUMATIC APPLIANCES. 


™~ 





DRILLS, REAMERS, TAPPERS, 
RIVETERS, CAULKERS, CHIPPERS, 
HOISTS, MOTORS, COMPRESSORS, 


STAY BOLT CUTTERS, SAND SIFTERS, ETC. 





SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CO., 
Cor. (2th and HAMILTON STREET, - - PHILADELPHIA, PA. 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 








ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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w An Important Connecting Linkin Compressed Air Service. 


THE 
Moran Flexible Joint 
For high pressure, indispensable. 
Tightness, safety, flexibility and durability 


assured. 


Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 


; : ; ‘ - KENTUCKY. 
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ES:ABLISHED 1858. 


** Our Name and Brand a Guarantee of Quality.’’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFIceE: 10 BARCLAY St., NEw YORK. 











Compressed Fir. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. I. SAUNDERS, - - Editor and Proprietor 
A. E. KENNEY, - - - - Managing Editor 
J. E. QUINTERO, - - - - - Treasurer 








Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries. $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 

We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 92 & 93 Fleet Street. 

Those who fail to receive papers promptly will 

please notify us at once, 


Entered as Second-Class Matter at the New York 
N. Y., Post Office. 
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The development in the method of hy- 
draulic air compression, which has ad- 
vanced materially within the past few 
years, has an interesting and important 
history. Our files are replete with infor- 
mation on this subject. The principles in- 
volved were first substantially shown in the 
“Trompe” or hydraulic blower or forge 
blast, which is a very simple, effective 
and strikingly ingenious method, and is 
understood to have been invented in 
Italy in 1640. The fundamental princi- 
ple is that falling water is utilized for 
the compression and conveyance of air 
into suitable reservoirs in which it accu- 
mulates, and from which it is drawn and 
applied as a power. Under certain con- 
ditions the system of hydraulic air com- 
pression has advantages over mechanical 
forms, and these conditions arise when 
water power is present or adjacent. It 
can be used at any point where there is a 
sufficient fall to give the desired pressure. 
There are sources of loss inherent in the 
use of mechanism, such as the loss aris- 
ing from the development of heat, fric- 
tion, etc., that are largely obviated in the 
hydraulic compressing system. 

The principles of the “Trompe” seem 
to pervade every patent or device that 
appears on this subject. The only fault 


in the early “Trompe” which has been 
overcome by the latter devices, is in low 
pressures and efficiency. In _ the 
“Trompe” blower forges only from 1% 
to 4 ins. of water pressure were needed, 
and the “Trompe” remained as an air 
compressor suited to the wants of a forge 
at the low efficiency of from 10 to 15 per 
cent. 

The “Trompe” shown in Fig. 1 is a 
large cistern, which is supplied with a 
constant stream of water and connected 
with another cistern vertically underneath 
it by means of wooden pipes, each meas- 
uring some 20 ft. in length. The length 
of these vertical pipes is not a constant 
quantity, but 20 ft. is a fair average. This 
lower cistern has two openings, one at 
the top, by which air gets away through 
the tuyere into the furnace, and another 
on one side near the bottom through 
which the water can get away. The 
openings of the vertical wooden pipes 
connecting the two cisterns are in the 
upper cistern partially closed by a kind 
of wooden funnel which causes the water 
to descend in the middle of the pipes in- 
stead of clinging to the sides, as might 
otherwise be the case. In the upright 
pipes, and a little below the upper cis- 
tern in an inclined direction, are several 
small openings, their inclination being 
downward. The flow of water into the 
upright pipes is regulated by plugs, one 
of which is shown. The water descend- 
ing is directed into the center of the pipes 
by the wooden funnel. The descending 
water produces an “induced current” un- 
der the influence of which air is drawn 
into the pipes through the small inclined 
apertures, and passes on in considerable 
quantity along with the water down the 
pipes. In the lower cistern immediately 
below the vertical pipes is a board on 
which the water and air dash, and in do- 
ing so separate, the water going to the 
bottom of the cistern, and the air making 
its way through the tuyere into the fur- 
nace. This simple construction provides 
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for the compression of air at a very low 
pressure. 

The first experiments leading to high 
air pressures were made by J. P. Frizell, 
of Boston, Mass., in 1877. An account 
of his invention, on which a patent was 
granted Jan. 29th, 1878, was published 
about that time. This patent seems to 
claim all of the essential features of the 
patents which have been granted since on 


similar methods. Patents have been also 


COMPRESSED AIR. 


Frizell’s patent indicated a mode of 
transforming the power of a _ waterfall 
into compressed air by the arrangement 
suggested in Fig. 2. At a point above 
the dam a vertical shaft is sunk to a depth 
corresponding to the pressure required. 
For a pressure of 100 lbs. per square inch 
the clear depth would be 231 ft. Thence 
a horizontal tunnel extends to a point be- 
low the dam, meeting another vertical 
shaft which reaches the surface. The top 





FIG, I, 


granted to C. H. Taylor, Adolph F. Du 
Faur, the late Col. Geo. E. Waring and 
others, covering the features practically 
the same as in the original “Trompe,” 
with the arrangement and construction of 
parts designed to bring the efficiency of 
the system up to a practical point. The 
patent granted to Col. Waring adds a 
stroke to nature by using a blower or 
compressor for adding more air to the 
water descending the shaft. 


THE “ TROMPE,”’’ OR HYDRAULIC BLOWER. 


of the tunnel is not exactly horizontal, 
but rises slightly from both ends toward 
the middle, at which point a chamber of 
sufficient capacity is excavated in the 
rock, whence the air is drawn off 
through a pipe. The whole forms thus 
an inverted siphon, through which the 
water flows with a velocity depending on 
the effective head. The length of the 
tunnel will be controlled by the necessity 
of placing the entrance to the chamber 


rr 
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far enough from the descending branch 
to admit of the complete escape of the 
air bubbles. The effective head will de- 
pend on the hydrostatic differences of 
ingress and egress of the water in the 
inverted siphon, and regulates the quan- 
tity of air carried by the descending 
branch. This can be regulated at will, 
and furnishes the means of controlling 
the velocity. Fig. 2 shows the method 
proposed for inducing the air bubbles 
into the descending column, though it is 
probable that a simpler method would 
disclose itself in the practical operation 
of the apparatus. The entrance to the 
vertical shaft is surrounded by a bulk- 
head of masonry. Over this bulkhead the 
water is led in a covered channel whose 








bottom rises a little above the highest 
level of the water in the pond, forming a 
siphon. ‘The arched space below the si- 
phon and above the measonry forms an 
accessible gallery, drained by a pipe 
which discharges below the dam. This 
gallery contains the cocks for regulating 
the admission of air. They are shown at 
A on the descending branch of the 
siphon channel, where its direction 
is nearly vertical. At this point the pres- 
sure within the siphon is less than that 
of the external air, and it will flow in 
through any opening. 


The Frizell experiments cover broader 
ground than his patent claims. They 
suggest a good study of other forms for 
introducing air into the falling water 
tubes that may prove useful and lead to a 
higher efficiency. The efficiency in 
Frizell’s early experiments was 26 per 
cent. Later by a larger apparatus he ob- 
tained an efficiency of 52 per cent. with 
a head of 5 feet. 

The Taylor system has received con- 
siderable attention from the engineering 
press, and is familiar to the readers of 
“Compressed Air,” as a description of the 
plant at Magog, Quebec, and at Ains- 
worth, B. C., has been given in these 
columns. ‘The efficiency of the Taylor 
compressor is said to be 62 4-10 per cent. 
at 52 lbs. pressure, the compressor fur- 
nishing one cubic foot of free air com- 
pressed to 52 lbs. by a fall of 4 cubic feet 
of water 22 feet. 

It is claimed that the air compressed 
by the hydraulic system has some advan- 
tages over air compressed in a cylinder, 
in that the air delivered will be drier than 
the external atmosphere and of the same 
temperature as the water which compresses 
it. This claim appears to be well taken. 
Persons without experience with com- 
pressed air naturally infer that air com- 
pressed hydraulically and in contact with 
water will be moist. In mechanical com- 
pression we have the “‘dry” and the “‘wet’”’ 
system. The dry system is that where 
compression takes place without water 
contact, cooling being effected by jackets; 
and the wet system is that where cooling 
is effected by a spray of water introduced 
within the cylinder. 

At times it has been noticed that air 
from the dry system has given more 
trouble from freezing than that from the 
wet system. This is due to the fact that 
in the latter when water is introduced 
in the cylinder in sufficient quantities and 
at low temperatures a condensation of 
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moisture takes place, the cold water 
ing like a condenser 


act- 
and absorbing some 
of the moisture that was in the air before 
it entered the compressor. This is strict- 
ly in keeping with the laws that govern 
condensation of moisture in atmospheric 
air. There are certain hydraulic systems 
of compression which add moisture to 
the air; among them is the hydraulic pis- 
ton compressor. ‘This is 
compression takes place rapidly. Heat 
is generated, and there are not sufficient 
points of contact of air and water to re- 
duce the temperature of the air below 
the dew point. The “Trompe” system 
appears to be admirably adapted for fur- 
nishing dry air. The compression takes 
place slowly, and in air bubbles sep- 
arated probably one from the other and 
distributed through the water column. It 
has been called the Pohle pump reversed, 
and we know that in pumping water by 
the Pohle compressed air ad- 
mitted at a higher temperature than that 
of the water is discharged at a 
temperature; in other words, the air is 
cool by thorough contact with water. 
The “Trompe” does not, as 
some suppose, require much head of wa- 
ter; on the contrary, head 
are sufficient for 
What it requires 
and a deep well. 
competitor of the mechanical system of 
compression. ‘The 
that where a result is accomplished in 
the most economical Where 
plenty of water and there is a 
chance to get a few feet of head, 
the water does not cost much to use, 
where a shalt or sunk at 
reasonable expense, a “Trompe” air 
compressing system should be recom- 
mended. At the present time the Taylor 
system appears to he the 


because the 


system 


lower 


system 


a few feet of 
ordinary purposes. 


large water volume 


Nor is this system a 
best engineering is 
manner. 
exists 
where 
and 


well may be 


most efficient 


for this purpose, and may be recom- 
mended as the best. Experience will 
probably still further improve the ef- 


ficiency by increasing the volume of air 
compressed by a certain volume of wa- 
ter. A combination system might also 
in some cases be recommended. By this 
we mean a plant which compresses the 
air to low pressures hydraulically, the 
compressed air being then drawn into 
an air compressor and recompressed me- 
chanically. We that there are 
large possibilities in this connection, as 
it is difficult by mechanical means to ab- 
stract the heat of compression during the 


believe 


early stages in the stroke of the machine. 


The temperature rises rapidly and in 
to the pressure dur- 
ing the first half than during the second 


half of 


greater proportion 


the stroke of an air compressor, 
and the percentage of increased power 
required to effect compression is thus 
greater. The 
a means by 


Trompe” 
which 
prssed air at low 


system affords 
and dry 
temperatures 
compressed by air 


cold com- 
may be 
with 
Such a combined plant need 
not require excessive depth of shaft or 
well, and should be recommended in 
places where sinking is difficult. 


compressors 
economy. 


EXPERIMENTAL MECHANICS. 


Method of Calculating and Recording the Results of the 
Experiments Made During the Supplementary Term 


BY PROF, D, S. JACOBUS, '84. 
XVI. 
TEST OF AIR COMPRESSOR 


TABLE 


{ Bore of air cylinder. 
1. Dimensions in in- | Bore of steam cylinder 
ches and clear-/ Stroke of both pistons. rec 


ance. | Clearance of air cylinder 
{ in percent....... 
2. Revolutions pers 
minute. ’ 


( Initic alentering compress- 
$. Temperature Otair)]  Ofs.s..ccessscceses 
in degrees Fahr. } Final in delivery pipe ‘two 
feet from compressor. 
4. Temperature of ( Initial............ 
jacket water in 
x grees Fahr, 


' Final 


er 


wo 


COMPRESSED 


OTC 
Final when drawn from 
separator in delivery 
err 
6, Weight of jacket water per minute in pounds. 
. Weight of water injected into air cylinder in 
Se RR rer nero 

S. Barometric pr essure in inches of mercury. 
9. Indicated horse-power of air cylinder.......... 
10, Indicated horse-power of steam cylinder....... 
11, Per cent. of indicated power of steam cylinder 
lost in friction. 


5. Temperature of ( 
water injected ind 
degrees Fahr. { 


12. Value of y in the equation f7’ Y — constant for 
the air Compresgio@ curve..........00..02... 

13. Weight of air compressed per minute calcu- 
lated from the indicator card, in pounds 


METHODS TO BE EMPLOYED IN CALCU- 
LATING THE RESULTS. 
Items 1 to 8 contain the data observed 
during the test. 
g. Same as item 13 of Engine Test, Table 
II], except that there is no factor of 


log. p +) 
a 
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air is not, however, thoroughly cooled 
during compression and the equation 
becomes 


iD rY <= (=a constant. 


Lay off the lines of zero pressure and 
volume EF and ED in Fig. 1. If 
the pressure and volume at A be de- 
signated by the subscript a and that 
at B by the nee b, we have 


9 oY = C, 
I aa 

and P,? 34 = (, 
? 


From these equations we have 


» oe =prY., from which 
P, Pp,” , 


a 


‘log. v = log. P, +ylog. 
a 4 
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FIG. 1, 
INDICATOR CARD OF THE AIR COMPRESSOR. 
2 in the numerator, because the com- oe ay ee \ 
pressor is single acting. — hates oa > "all .? 
a ) 


10. Same as item 13 of Engine Test, Table 
III. 


. } 
11, ) (Item 10—item 9) item 10 ; * 100. 


2. An indicator card of the air compressor 
is shown in Fig 1. 

If the temperature of the air had 
remained constant during compres- 
sion then the curve of compression 
AB would be isothermal and _ the 
product pr of the pressure and 
the volume would be constant. The 


The values of /”°., or the ratio of 
Pa 

pressures, and the ratio of volumes 

Ca 

Db 

scale is employed in measuring pa, 


will be the same no matter what 


po, ta, th; hence we may measure 
the distance on the indicator cards in 
inches and substitute in equation (A). 








543 COMPRESSED AIR. 


13. Determine the net volume swept through 
by the piston per revolution in cubic 
feet and multiply by the number of 
revolutions per minute, in order to 
determine the volume of air com- 
pressed per minute for full displace- 
ment; multiply this by the ratio of 
the distance HA to the length of the 
indicator card to allow for the effect 
of clearance. The volume of air 
compressed per minute multiplied by 
the density at the pressure AF’, or 
that corresponding to the pressure of 
the atmosphere, will give the weight 
compressed per minute. To find 
the weight of one cubic foot of air at 
the pressure shown by the barometer 
and the temperature of the air on 
entering the compressor, make use ot 
the table given on page 481 of “ Kent’s 
Mechanical Engineers’ Pocket Book.” 
The density corresponding to the 
temperature given in this table is 
multiplied by the factor, 


b-- 9, 


where + is the barometric pressure in 
inches of mercury (not corrected to 
32° Fahr.), or more exactly by the 
factor, 

b' — 29.92, 


where /' is the barometric pressure 
corrected to 32° Fahr. 

It is assumed in this computation 
that the temperature of the air in the 
cylinder, just before compression, is 
that of the external air. Usually this 
is not the case as the air is heated 
during admission and there is an in- 
crease in volume and consequently a 
loss of capacity due to this cause. 
In experiments made by Messrs. 
Gause and Post, Class or 91, this 
loss was found to be about 10 to 15 
per cent.—Sferens’ Indicator 





Pillar and Gantry Cranes Operated by 
Air Motors. 


The Gantry crane, illustrated herewith, 
was made for the flask yard of Dennis 
Long & Company (manufacturers of cast 
iron water and gas pipe), Louisville, Ky. 
It has hoisting, longitudinal and cross- 


travel movements, all operated by inde- 
pendent compressed air motors. The ca- 
pacity is five tons. The span center to 
center of track rails is 30 feet. The gird- 
ers extend 10 feet beyond one end frame, 
which is open to allow the passage of the 
hook with the suspended load. The open 
space is 8 feet and has a full width for a 
height of 19 feet. The greatest lift of 
hook from the ground to the highest posi- 
tion is 22 feet. The extreme travel of the 
trolley on the girders is 34 feet 10 inches. 
The length of travel of the gantry on the 
surface tracks is about 250 feet. Air is 
furnished to this crane by means of flex- 
ible hose, which is carried on a large reel, 
not shown in cut. The operator is placed 
on top of the girders where the levers ap- 
pear, in a position so that he may over- 
look the handling of the load. ‘This crane 
has been very successful and has been in 
actual operation for over two years. The 
expensive trestle work is avoided in the 
use of this form of crane, and the exten- 
sion longitudinally is limited only by the 
yard room at hand. 

The pillar crane, shown on cover, is one 
of five (all duplicates) furnished the C., 
C...C. & St. £. &. B.. GBie- eur): for 
their coaling stations. ‘They are used for 
both coaling locomotives and removing 
ashes from ash pits. The column is made 
of cast iron and the over all height is 8 
feet 6 inches. The radius of the hook is 
i2 feet. The cylinder hoist is 12 inches in 
diameter and has 6 feet stroke. It is fur- 
nished with a quick acting valve, and 
loads are handled very quickly when nec- 
essary, also slowly, as may be desired, 
the operation being under perfect con- 
trol. These cranes are capable of coal- 
ing a large freight locomotive in from 
ten to twelve minutes, using half-ton 
buckets. 

The Whiting Foundry Equipment 
Company, Harvey, IIl., who installed the 
above, has recently furnished a prominent 
steel manufacturing concern in the West 
with modified air hoists, to be used for 
charging billets into a reheating furnace, 
and also for raising table for mill. The 
pushers first mentioned are 14 inches in 
diameter and have a total stroke of 8 
feet; are operated by air for both for- 
ward and reverse movements, being fit- 
ted with automatic attachment cutting off 
the supply when the limit of the stroke is 
reached at each end. 
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Compressed Air Truck. 

Compressed air is the most compact, 
the lightest and the cheapest stored 
power outside of original fuels, and lends 
itself perhaps more readily to the horse- 
less-vehicle than it has to the many other 
applications that has been made of it. 
Thus there might be some question as to 
compressed air cars having very decided 
advantages over the trolley or the cable 
car, they all run on a definite route and 
on a definite schedule, but for miscel- 
laneous routes and miscellaneous traffic. 
freight or passenger, compressed air has 
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AIR. 


tor being 


controlled by the 
throttle valve. 
for this purpose is of the ordinary Hoad- 
ley-Knight type, that is to say, it is an 
iron-clad motor, having all of its working 
parts in a closed iron basin partly filled 
with oil, so that no attention for lubri 


ordinary 
c : 
The motor that is used 


cation is required. A_ simple wedge 
movement enables its operator to reverse 
the motor or control the point of cut- 
off. This is done by the lower hand 
wheel, shown in the cut. The up- 
per hand wheel is used for steer- 
ing purposes, it being connected to a 
segmented gear, attached to a_ single 
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as its only competitor the electric storage 
battery, over which it claims many ad- 
vantages. 

Air compressed to 2500 and 3000 per 
square inch can be stored in a reasonable 
space on a truck, or other vehicle, and 
will carry the same 20 miles. The air is 
handled in exactly the same manner to 
that used on the compressed air cars, 
that is, it is let out from the reservoirs 
by an automatic reducing valve to the 
motors at a pressure of about 200 lbs. per 
square inch, its introduction to the mo- 





AIR TRUCK, 


steering wheel. Thethrottle is controlled by 
a lever which is opened by the operator 
pressing his knee against it, and is closed 
by the action of a spring. The motor 
drives both the rear wheels through a 
compensation bevel gear arrangement. 
thus allowing it to turn in any direction. 
The truck when working under ordinary 
conditions consumes about 75 cu. ft. of 
air per mile. This would involve a cost 
per mile for power of less than one cent. 

The compressed air truck in our illus- 
tration shows very forcibly the substan- 
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tial progress being made in the automo- 
bile field by the compressed air experts. 
Here is a truck which will handle ten tons 
of freight, and which occupies a space of 
4x 15 feet. It is guided and controlled 
with such ease that it is safe in the hands 
of the most ignorant operator. It is 
claimed that it will run about half a day 
on one charge of air, and will operate 
with a power cost not exceeding one cent 
a mile. The absence of all combustion of 
any kind insures the popularity of this 
form of stored power, and its great econ- 
omy as compared with storage batteries 
places it in the lead of the possible powers 
jor automobile work. For the race that 
must start in the near future for commer- 
cial supremacy in the automobile field, 
there are preparing in the mechanical 
world many radically different forms of 
motor vehicles. The race cannot be said to 
be started until actual competitive manu- 
facturing has begun. Doubtless there will 
be found special fields available for several 
of the more successful types. There is 
the long distance work for vehicles travel- 
ing out many miles from the center, 
which of necessity cannot well be sup- 
plied with power from a central station. 
There is the light vehicle competing with 
the single horse rig, for which almost any 
form of motive power is suitable, but 
which can, perhaps, after all be best op- 
erated by the horse. There is, again, the 
omnibus field which, running as it does 
over limited and definite routes, can evi- 
dently be operated by a secondary charge 
irom some central source of power, such 
as stored steam, compressed air or stor- 
age batteries. There is, further, the field 
of heavy trucking which amounts to 
many times more than all the rest of the 
work done by horses put together. This 
trucking being generally confined to the 
city streets, and to limited distances, and 
often to definite routes, is again a field 
open for secondary stored powers operat- 
ing in conjunction with central stations, 
and it is an attempt to occupy this field 
that gave birth to the truck shown in our 
illustration. The attempt will be made to 
handle greater loads with more expedi- 
tion and with the occupying of less space 
in the street than can be done with horses, 
and in these features the chief sources of 
economy are expected to be derived. 
Apart from the saving brought about by 
the substitution of mechanical power for 
animal power, the item of wages will be 
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materially reduced. It is evident that with 
heavy loads moving at greater speeds the 
operator’s time will be just so much econ- 
omized. 

The truck, as shown, is in daily use at 
the works of the American Wheelock En- 
gine Co., Worcester. Mass., and fills a 
long-felt want in moving large castings 
and other bulky work from place to place 
without the need of cranes or hand 
trucks. 

The air truck has been developed by 
the Pneumatic Carriage Co., and is being 
manufactured by the American Wheelock 
Engine Co., Worcester, Mass 





Compressed Air Applied to Traveling 
Motors by a New Method. 


W. M. FARRAR. 


While compressed air has shown it- 
self a successful rival of electricity in a 
variety of problems in power transmis- 
sion, in cases where motive power is to 
be supplied to traveling motors, the lat- 
ter has heretofore completely distanced 
its rival. The great difficulty encountered 








in using compressed air for this purpose 
is that the air is necessarily carried on the 
inside of the pipe, and is therefore inac- 
cessible except at the ends or outlets of 
the latter, while the electric conductor 
carries its fluid on its surface, from which 
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the current can be taken at any point 
along its whole length. This has been an 
insuperable objection to the use of com- 
pressed air at a moderate pressure as a 
great distances, as in the case of street 
cars or other traction. The result has 
been that while electricity has been ap- 
motive power where the motor travels 
plied to this use in a way most favorable 
to economical results, the advocates of 
compressed air have been obliged to re 
sort to high pressure reservoirs carried 
on the cars, greatly increasing the cost 
of power plants, occasioning delay in re- 
charging and a great sacrifice in economy 
due to the extremely high pressures re 
quired. 

In such an unequal contest it is not 
surprising that electricity has been the 
victor. 

Even in cases where the motor is only 
required to travel over a limited space, as 
in traveling cranes and overhead hoists, 








although compressed air is successfully 
used, the customary arrangement of flexi- 
ble hose, supported by carriages, is at best 
crude and objectionable, occupying as it 
does much valuable space and in conse 
quence limiting the travel of the motor 
to a portion of the working space. 

The object of this article is to call at- 
tention to a recently invented method of 
applying compressed air to moving mo- 
tors, which will obviate these difficulties, 
and will, it is confidently believed, place 
compressed air in a position to compete 
with its rival under similar conditions. 

This method is exactly analogous to the 
“trolley system” for electricity; i. e., the 


line of travel and is drawn thence by the 
air is carried in conduits parallel to the 
motor, as required, continuously along 
the whole length of the line. The devic: 
by means of which this is accomplished 
was designed primarily with a view to its 
application to street car service, as the 
cuts indicate, but the principle may be 
applied to 
motors of 


equally as advantageously 


traveling cranes and other 
limited travel. In fact, after a descrip 
tion of the device, as applied in st~eet 
railways, it will readily be seen, without 
any further explanation, how various 
other applications can be made. 

The figures show the arrangement for 
A (Fig. I) repre 
sents the main conduit or 


a double track road. 
supply pipe, 
which is laid between the two tracks and 
supplies air under pressure to cars on 
both tracks, and its size and consequent 
construction is, of course, to be deter 
mined by the requirements of each case, 
and depends upon the pressure carried, 
the number of cars, and the length of the 
line. 

This air main is connected at intervals 
of about 6 feet with the auxiliary main 
B (Fig. 1), laid in the center of each 
track, by means of the pipe C. 

These auxiliary mains are made of cast 
iron, and are rectangular boxes about 6 
feet in length, and of the section shown in 
Figs. 1 and 3 being entirely closed, ex- 
cept for a slot C’, formed in the top the 
entire length of the casting, into which 
is fitted a strip of rubber D (Fig. 3), the 
latter serving as a valve, and having in- 
serted in it at intervals stiffening pieces 
I} of iron, which render the valve rigid 
transversely but flexible longitudinally. 

The strips D are bent downward at 
their ends, as indicated at D* (Fig. 5), 
and held fast at these points to the main 
D by a dove-tailed slot D*, and they are 
also provided with springs F, which in 
sure their return to the seat after being 
opened in any part of their length, as will 
be more fully explained. 

Attached to the top of the main B are 
curbs G, of rolled steel, which form the 
slot at the surface of the street, and the 
mains and rails forming the tracks are 
shown resting on cast iron ties or foot 
blocks G', although this construction 
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might be moditied by using wooden cross 
ties and wooden string pieces to raise 
the rails to the required level. 

The trolley or connecting device con- 
sists of a brass box H sliding upon the 
upper surface of the main B and being 





FIG, 3. FIG. 4. 


where it comes in contact with the valve 
or the sides of the slot. 

The sliding surfaces are to be lubricated 
by means of oil cups carried on the trol- 
ley. 

The trolley box H is provided with a 
small wheel, or valve roll I, which rolls 
on the valve strip and presses it down 
immediately on coming in contact with 
it, as shown in Fig. 4, thus allowing the 
compressed air to pass into the box H. 
To the top of the latter is bolted a steel 
casting J, which is narrowed to pass 
through the slot and strengthened by 





FIG. 5. 


ribs, as shown. It is also provided with 
tie rods K to brace it longitudinally. The 
upper end of the casting J has an ex- 
tension J’, which is threaded into the tube 
M, and resting on its upper flange J’ 


is a spring N, which may be adjusted by 
means of the screws J*, which bear 
against the cap plate O and are threaded 
through the flange of the gland P. 

The object of this spring is to compen- 
sate for any irregularities in the track 
and at the same time to overcome the 
upward pressure at the lower end of the 
trolley, insuring the latter’s remaining 
firmly on the main B. 

The gland P and the stuffing box Q, 
through which the tube M passes, are 
fastened to the irame of the car, and the 
stuffing box fits against a washer plate 
Q', which is placed into position after 
the check-valve R and its seat-casing R', 
which also serves as a collar on the tube 
M, have been placed in position. 

The air is led from the stuffing box Q 
by means of the short pipes Q* to the 
reservoirs S, and these serve to equalize 
the pressure on the motor, and also act 
as a storage for a sufficient amount of air 
to start the car if it should be stopped 
directly on the crossing or turnout, where 
the trolley would be momentarily discon- 
nected from the supply main. 

The motor may be of any ordinary 
type, as determined by the conditions 
of the case. 

The advantages claimed for this 
method of street car propulsion are: 

First. Economy of first cost. 

While the first cost of such a road 
would be greater than an overhead trol- 
ley line, it would compare favorably with 
the underground trolley and be much less 
than a cable road, while the cost of power 
plants would be much less than for any 
of the other systems. All that would be 
required would be a_ battery of boilers 
and a series of steam-driven air com- 
pressors, which are much cheaper than 
either electric or cable machinery, and re- 
quire less space and consequently less 
ground and cheaper buildings. 

Second. Economy of operating. 

As compated with the underground 
trolley system, the efficiency of the power 
plants should be about the same, each 
consisting essentially of a steam plant and 
a transformer. The efficiency of the line, 
however, would be greatly in-favor of the 
compressed air system, owing to the leak- 
age from the underground electric con- 
ductor, which it is extremely difficult to 
insulate and the greater percentage of 
energy used to overcome resistance in the 
latter. As the cable system is now prac- 
tically obsolete, it is useless to make any 
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comparison with that, although the ad- 
vantage would be still greater. 

Third. Miscellaneous advantages. 

Among these may be mentioned sim- 
plicity of machinery, as compared with 
any electric system, both in the power 
house or on the car, requiring less tech- 
nical knowledge to operate or repair, Jess 
danger of breakage, in the first place, and 
less cost to repair when broken. ‘This 
system also provides the means always at 
hand for an efficient and quick-acting 
brake, which is an appliance greatly 
provided with a soft rubber packing H’' 
needed for street car service if high speed 
is to be attained. 

This device, as can be readily seen, can 
be easily applied to traveling cranes and 
similar machines, with a saving of space 
and convenience in operating, but it has 
another application in which it far sur- 
passes any other system, viz.: under 
ground railways, because motors operat- 
ing under this system not only would not 
vitiate the atmosphere of the tunnel, but 
would furnish a_ positive and costiess 
method of ventilation by means of the 
exhaust, infusing fresh air at all points 
along the line, and just in the proportion 
required. This system could be applied 
to tunnels of existing railways, with the 
object of ventilation, by using the cylin- 
ders of the present locomotives as mo 
tors and applying the compressed air 
while in the tunnel by providing the ap- 
paratus with a mechanism for dropping it 
when nearing the tunnel in a somewhat 
similar manner to that now employed for 
taking water from track tanks. When 
the apparatus was dropped the steam 
would of course be shut off and the dam 
per closed so as to prevent any smoke, 
steam or gas from escaping, and the air 
used as a motive power until the farther 
end of the tunnel was reached, when the 
apparatus could be raised and steam used 
again. 

This application could hardly be ex- 
pected, however, to appeal very forcibly 
to railway management, as it would en- 
tail considerable expense without any im- 
mediate visible return, but the vast army 
of commuters who are compelled to pass 
twice daily through any of the tunnels 


leading out of New York, with = cars 


crowded, a temperature of 100 F. inside. 
and all windows per force tightly closed, 
would shower blessings on the head of 
anyone who would devise some means of 
relief. 


COMPRESSED 
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There are many other minor applica- 
tions of this device, but the limits of this 
article preclude anything further at this 
time. Its object will be attained if it 
will convince someone of the value of this 
invention to the cause of compressed air. 





Belt-Driven Air Compressor for Shop Service. 


The half-tone and accompanying draw- 
ings illustrate an air compressor espe- 
cially designed for the constant mainte- 
nance of a working supply of compressed 
air in machine shops, boiler shops, foun- 
dries and similar places where it is the 
growing practice to employ air-operated 
tools and facilities. The compressor is 
of the belt-driven type, with tight and 
loose pulleys, for easy stopping and start- 
ing. It is designed to be usually kept con- 
stantly running, a pressure governor au- 





BELT-DRIVEN COMPRESSOR, 


tomatically operating a run-around which 
stops the operation of compression when 
the pressure rises above a given point, 
and allows it to resume again when the 
pressure falls. One of the special features 
of this machine is that the governing ac- 
tion does not stop the flywheel, which is 
always ready to respond to duty. The 
compression is in two stages, with an el- 
ficient intercooler between the cylinders. 
The diameter of the cylinders, each single 
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acting, are respectively 13 inches and 8 
inches, with a stroke of 12 inches, and the 
free air capacity at 120 revolutions per 
minute is 100 cubic feet of free air, the 
permissible pressure being I10 pounds 
gauge, although 75 or 80 pounds is the 
more common practice. The pulleys are 
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feet of free air per minute. As will be 
seen, the compressor is entirely inclosed, 
but the working parts are easily accessi- 
ble. By the hinged door at each side the 
connecting rods, cranks and main bear- 
ings are reached; all the valves are in the 
cylinder heads, each valve having its own 
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SIDE VIEW OF 


60 inches x 10% inches, and the belt may 
be led off in any direction most conven- 
ient, the revolution being in either direc- 
tion. 

The same style machine is also built 
in size 16 inches in diameter, 10 inches di- 
ameter, 16 inches stroke. Flywheel 66 
inches diameter, 15 inches face, having a 
capacity at 120 revolutions of 200 cubic 


, 
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BELT-COMPRESSOR. 


cap and being independently removable. 
In the half-tone the high-pressure cylin- 
der is nearest the observer, and the air is 
discharged at the side flange, to which the 
pipe to the receiver or line is to be at- 
tached. The free air enters at the side 
flange of the other cylinder, and if for any 
reason desirable an air pipe from the out- 
side of the building or elsewhere may be 
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comparison with that, although the ad- 
vantage would be still greater. 

Third. Miscellaneous advantages. 

Among these may be mentioned sim- 
plicity of machinery, as compared with 
any electric system, both in the power 
house or on the car, requiring less tech- 
nical knowledge to operate or repair, Jess 
danger of breakage, in the first place, and 
less cost to repair when broken. This 
system also provides the means always at 
hand jor an efficient and quick-acting 
brake, which is an appliance greatly 
provided with a soft rubber packing H' 
needed for street car service if high speed 
is to be attained. 

This device, as can be readily seen, can 
be easily applied to traveling cranes and 
similar machines, with a saving of space 
and convenience in operating, but it has 
another application in which it far sur- 
passes any other system, viz.: under- 
ground railways, because motors operat- 
ing under this system not only would not 
vitiate the atmosphere of the tunnel, but 
would furnish a positive and costiess 
method of ventilation by means of the 
exhaust, infusing fresh air at all points 
along the line, and just in the proportion 
required. This system could be applied 
to tunnels of existing railways, with the 
object of ventilation, by using the cylin- 
ders of the present locomotives as mo- 
tors and applying the compressed air 
while in the tunnel by providing the ap- 
paratus with a mechanism for dropping it 
when nearing the tunnel in a somewhat 
similar manner to that now employed for 
taking water from track tanks. When 
the apparatus was dropped the steam 
would of course be shut off and the dam- 
per closed so as to prevent any smoke, 
steam or gas from escaping, and the air 
used as a motive power until the farther 
end of the tunnel was reached, when the 
apparatus could be raised and steam used 
again. 

This application could hardly be ex- 
pected, however, to appeal very forcibly 
to railway management, as it would en- 
tail considerable expense without any im- 
mediate visible return, but the vast army 
of commuters who are compelled to pass 
twice daily through any of the tunnels 


leading out of New York, with cars 


crowded, a temperature of 100 F. inside. 
and all windows per force tightly closed, 
would shower blessings on the head of 
anyone who would devise some means of 
relief. 
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There are many other minor applica- 
tions of this device, but the limits of this 
article preclude anything further at this 
time. Its object will be attained if it 
will convince someone of the value of this 
invention to the cause of compressed air. 





Belt-Driven Air Compressor for Shop Service. 

The half-tone and accompanying draw- 
ings illustrate an air compressor espe- 
cially designed for the constant mainte- 
nance of a working supply of compressed 
air in machine shops, boiler shops, foun- 
dries and similar places where it is the 
growing practice to employ air-operated 
tools and facilities. The compressor is 
of the belt-driven type, with tight and 
loose pulleys, for easy stopping and start- 
ing. It is designed to be usually kept con- 
stantly running, a pressure governor au- 
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tomatically operating a run-around which 
stops the operation of compression when 
the pressure rises above a given point, 
and allows it to resume again when the 
pressure falls. One of the special features 
of this machine is that the governing ac- 
tion does not stop the flywheel, which is 
always ready to respond to duty. The 
compression is in two stages, with an el- 
ficient intercooler between the cylinders. 
The diameter of the cylinders, each single 
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acting, are respectively 13 inches and 8 
inches, with a stroke of 12 inches, and the 
free air capacity at 120 revolutions per 
minute is 100 cubic feet of free air, the 
permissible pressure being 110 pounds 
gauge, although 75 or 80 pounds is the 
more common practice. The pulleys are 
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feet of free air per minute. As will be 
seen, the compressor is entirely inclosed, 
but the working parts are easily accessi- 
ble. By the hinged door at each side the 
connecting rods, cranks and main bear- 
ings are reached; all the valves are in the 
cylinder heads, each valve having its own 























SIDE VIEW OF 


60 inches x 10% inches, and the belt may 
be led off in any direction most conven- 
ient, the revolution being in either direc- 
tion. 

The same style machine is also built 
in size 16 inches in diameter, 10 inches di- 
ameter, 16 inches stroke. Flywheel 66 
inches diameter, 15 inches face, having a 
capacity at 120 revolutions of 200 cubic 
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BELT-COMPRESSOR. 


cap and being independently removable. 
In the half-tone the high-pressure cylin- 
der is nearest the observer, and the air is 
discharged at the side flange, to which the 
pipe to the receiver or line is to be at- 
tached. The free air enters at the side 
flange of the other cylinder, and if for any 
reason desirable an air pipe from the out- 
side of the building or elsewhere may be 
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connected. The provision for the lubri- 
cation of every working part is deserving 
of notice. There are chain oilers on the 
main journals and a pressure grease cup 
takes care of the upper pin. The base of 
the compressor is 6 feet x 3 feet and the 
total height is 7 feet. The drawings give 
very clear information as to the construc- 
tion and operation of this compressor. 

The design of this compressor is ad- 
mirable, giving many points of advan- 
tage over other styles; the single-acting 
cylinders give 80 per cent. more cooling 
surface than the ordinary single cylinder, 
double-acting, increasing the efficiency in 
proportion, and doing away with trouble- 
some stuffing boxes. This immense cool- 
ing surface is thoroughly water-jacketed, 
and partitions so arranged that there is 
a forced circulation of cooling water, so 
that all parts subject to excessive heat are 
kept cool. The advantage gained is read- 
ily understood. 

This style of compressor is nearly dou- 
ble in weight of the same size of any other 
make. 

These machines are now being manu- 
factured in both single and double stage, 
either belt or steam driven, of sizes from 
25 to 200 cubic feet of free air per minute, 
by the Curtis & Company Manufacturing 
Company, St. Louis, Mo. 

We are also pleased to call attention 
to the very handsome catalogue which 
this. concern has just issued, and it will 
be sent to all interested parties by apply- 
ing to the manufacturers. 





COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz.. all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


Editor “‘ Compressed Air”: 

Dear Sir—Have been a reader of 
“Compressed Air” for over a year, and 
while I am very much interested in air 
power and hope to see its adoption in 
many places where it now is not, I am not 
in a position to put any of it to good use 
except in the way of keeping up a fresh 
supply for respiration purposes. 

At one time I was quite familiar with 
clearing up railroad wrecks and I remem- 





AIR. 


ber the slow process of the hand derrick 
for hoisting and removing the debris. On 
a busy road where both main tracks are 
blocked this always means a big delay. 

Some time ago I happened into the 
foundry of J. J. Radley & Company, New 
York, and found there a little motor of 
the reversible and direct-acting piston 
type attached to the gearing of an old- 
fashioned hand derrick and operated by 
compressed air for lifting heavy loads. 
This little motor easily lifts 8,000 pounds 
10 feet per minute, and by changes in the 
gearing can be made to lift almost any 
load. 

If this motor was attached to the der- 
ricks which are erected on wrecking cars, 
it would enable wrecking crews to clear 
up wrecks very much quicker than they 
do by hand, and I believe it would figure 
out a considerable saving per wreck. The 
whole expense of putting in the appli- 
ances would not exceed $200; that would 
buy the motor and an air receiver. Every 
engine pulling a wrecking car has an air 
brake pump and can supply sufficient air 
for all requirements. The receiver should 
be of good capacity so that rapid work 
could be done without danger of dimin- 
ishing the air pressure at a time when 
most needed. The receiver can be located 
on the derrick car or under it. From the 
time the engine is coupled to the wreck- 
ing train the work of compressing air 
may begin, and long before it reaches the 
wreck a good supply may be laid up. The 
intervals between each lift are usually 
long enough to allow the supply of air to 
be replenished. Should the air fail at any 
time, which is not probable, the derrick 
can be operated by hand as usual. It 
takes at least four men and sometimes 
more to raise an ordinary coal “ jimmy,” 
and it takes several minutes to wind up 
by hand what can be done in a very few 
seconds by air. One man to handle the 
valve is all that is required and the time 
saved in raising ten coal “ jimmies” 
would be at least an hour. 

I believe some of the larger railroad 
systems have steam cranes for wrecking 
purposes, but I know there are many 
roads which still use only the hand der- 
ricks. The work of attaching these mo- 
tors is not difficult, and to the master me- 
chanics who read your interesting journal 
I submit my plan, if you will be kind 
enough to publish it. 

A SUBSCRIBER. 

Harlem, Nov. 8th, 1808. 
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ALPHABETICAL LIST OF PNEUMATIC INVENTIONS. 


For which United States patents have been granted. 


records by GRAFTON LL. MCGILL. 
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APPLIANCE, NAME OF INVENTOR. Date oF Issuk. | No, 
NE gas nix nw raieze cle e's arminte AS. ae itd be | Oct. 1, 1889 | 412,168 
| ele oe ae Ons oy ee ee ee ro ee a ae ee, ee eee | Dec. 31, 1889 418,506 
OS OSS, MSR eee ee et eee ete Daellenbach ...........| Nov. 12, 1889 415,162 
SP EES ees ee ares ey BF Nc tenn | Dec 2, 1860 | 442,019 
ss OY svt Tarheel erate: Re ee ee a | Nov. 10, 1891 462,966 
SS ES Te ee OS Ee ee Nov. 22, 1892 | 486,703 
NN Nein ot ae as (eco 2 See | * ee eee .| April 19, 1892 | 473,302 
“re. GR ee ne eet ee 0 ON eee Dec. 19, 1893 | 511,071 
Pee nik re cso xis belie Siem LT eee, Dec. 12, 1893 | 510,635 
OS i eee eo Es epee Geer ements ...| Dec. 12, 1893 | 510,870 
err. ee Cae eee et ee ee ee Jan. 10, 1893 489,527 
Oe A asin ice nigh ener ... .--| Sept. 17, 1895 | 546,510 
“AAS eS Se et ae eee 5 En ON ae ete cee en oe Jan. 28, 1896 553,517 
12S YS Pers Sener eee TT Bye cris lei ois hiiceiceroesyie's | Sept 1, 1896 , 507,024 
eS ee rer eee <a, Se a eee | Feb. 23. 1897 | 577425 


PATENTS GRANTED OCT., 1898. 


Specially prepared for COMPRESSED AIR from the 
Patent Office files by Grafton L. McGill, 
Washington, D, C. 


611,629—Pneumatic Motor. F. W. Hedgeland, 

Chicago, Assignor to W. W. Kimball 

Company, same place. 

The power pneumatics are arranged 
around a common centre in opposite pairs. 
Valves control each pair of said pneumat- 
ics, the shifting of such valves being ef- 
fected by valve-controlled pneumatic de- 
vices. The last mentioned valves of each 
pair of opposite pneumatics have their 
stems coupled together and extended so as 
to be operated in both directions by the 
moving sides of the pneumatics. 


Dennison, Ohio. 

The brake cylinder, triple valve and aux- 
iliary reservoir are employed in connection 
with an engineer’s valve connected thereto, 
the valve being provided with an addition- 
al port in its seat opening through the cas- 
ing. This opening is connected by a pipe 
with the exhaust port of the triple valve. 
The rotary or valve portion of the engi- 
neer’s valve is provided with additional 
cavities, while a pressure-reducing valve 
is introduced between the triple valve and 
brake cylinder. 


612,778—Automatic Air Brake. W. G. Mac- 
Laughlin, Kansas City, Mo., Assignor to 





the MacLaughlin Manufacturing Com- 

pany. 

The object of this invention is to provide 
apparatus by means of which brakes may 
be actuated by fluid forced through the ap- 
paratus by means controlled by power 
other than that of the fluid which it forces 
through the apparatus. The mechanism for 
applying or releasing the brakes performs 
the former function when the fluid is moved 
in one direction there through, and the lat- 
ter when it is moved in the opposite direc- 
tion. Means are provided for maintaining 
fluid under pressure through the actuating 
mechanism and for moving such fluid there 
through in either direction whereby the 
brakes may be applied or released without 
releasing any portion of the fluid from the 
brake mechanism. 
613,142—Air Brake. W. T. Hamar, Atlanta, 

Ga, 

The piston of the triple valve has therein 
a double-seating valve yielding inwardly 
from the pressure on the trainpipe side and 
opening with a partial range of movement 
to let air pass, and closing with an ex- 
treme range of movement to close the air 
passage. 





When calculating the capacity of an air 
compressor remember that the suction 
pressure will never be as high as that of 
the atmosphere, varying inversely as the 
altitude and the pressure being reduced 
by reason of the friction of the air enter- 
ing the cylinder through the small open- 
ings; the greater the piston speed of the 
compressor the ereater the reduction ol 
pressure of the air that enters. 
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CLASS A. Differential. 


CLASS B. Quick Acting Friction Brake. 


COMPRESSED AIR TOOLS. 


Pveumatic Motor Hoists, Dritts, . 


~ 
aye Reamers, Tappers, Crane Motors, 
CenteR GRINDERS, ETC., ETC. ..... 


DRILLS MADE IN FOLLOWING SIZES: 


er capacity eee ae weight...... 4 Ibs. 
Mitwuck  senwes RO gta Me Neuen 104 lbs 
Ou * ..eaes > ge oe 15 Ibs. 
i a 5 ee ' wate ie 
1 extra © San oS Sree waar Tee 49 lbs. 


PNEUMATIC MOTOR HOISTS. 
HOISTS IN THE FOLLOWING CAPACITIES. 


1,500, 3,000, 5.000 and 10,000 lbs. 
Length of Lift per minute 10 to 18 feet. 


800, 1,500 and 2,500 lbs. 
Length of Lift per minute 28 to 36 feet. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y. 
CORRESPONDENCE SOLICITED. 
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! COMPRESSED AIR PRODUCTION ; 


7 or, 


-_ 


The Theory and Practice of Air Compression, 


By W. L. SAUNDERS. 


M. Am. Soc. C. E. 


Bound in Cloth. Price, $3.00. 


=“. 


This publication is a practical treatise on air compression. 
The subject matter was printed serially in sixteen numbers 
of “Compressed Air,” and the demand for back numbers 
containing the Articles was so great, it has been published 
in one handy volume. 


Rules, tables, and data of value to engineers. 
Mailed on receipt of price. 
COMPRESSED AIR, 
26 Cortlandt Street, 
New York. 
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“The subject is treated exhaustively, both from a his- 
torical and engineering standpoint. The information is of 
greatest value to all those interested in the compression of 
he,” 

Iron Age. 
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“ Embraces a full and clear description of the conditions 
of economical air compression and of the various machines 
and devices employed for the purpose. The writer has the 
best facilities for acquiring the fullest information in this 
special line.” 
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MOLLIE GiBson & A. J. MILLS, Aspen, Colorado.” 


Patented in the United States and Foreign Countries. 
General Manager, 
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»f roll yet devised. 


MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 


These Rolls have been running very satisfactorily and a 
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Manwfacturers of all classes of Machinery for Mining and Metallurgical requirements. 
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COMPRESSED AIR PRODUCTION ; 


or, 


The Theory and Practice of Air Compression, 


By W. L. SAUNDERS. 


M. Am. Soc. C. E. 
Bound in Cloth. Price, $3.00. 


This publication is a practical treatise on air compression. 
The subject matter was printed serially in sixteen numbers 
of “Compressed Air,”” and the demand for back numbers 
containing the Articles was so great, it has been published 
in one handy volume. 

Rules, tables, and data of value to engineers. 


Mailed on receipt of price. 


COMPRESSED AIR, 
26 Cortlandt Street, 
New York. 


“ The subject is treated exhaustively, both from a his- 
torical and engineering standpoint. The information is of 
greatest value to all those interested in the compression of 
air.” 

Iron Age. 


“Embraces a full and clear description of the conditions 
of economical air compression and of the various machines 
and devices employed for the purpose. The writer has the 
best facilities for acquiring the fullest information in this 
special line.” 


American Machinist. 
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UNITED STATES METALLIC PACKING CO., : 
PHILADELPHIA, PA. 5 
: : 
t 
e 
: i: 
: 
| : 
é Manufacturers of the most economical Air Tools in the ; 
7 market, such as ; 
« | 
PNEUMATIC HAMMERS, ; 
. DRILLS, 5 
a TRACK SANDERS, 
: “ BELL RINGERS. ; 
; Metallic Packing for All Kinds of Service. 5 
‘ CHICAGO OFFICE: OFFICE AND WORKS; g 
é 1003 MARQUETTE BUILDINC. 427 NORTH i3th STREET. £ 
pean iia te nan 
; 
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Manufacturers of ...... 


Seamless Rolled Tubes_— > 


oer tor Gases, Compressed 


Air, Etc. o . s e * ” 
Tested and approved by the 


oe UNDER HIGH PRESSURE. 


America. 





Each Tube is carefully tested, Representative : 
anda Government Test Cer- 


a furnished with CHAS. c ECKSTEIN, 
249 CENTRE STREET, - - NEW YORK. 
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C. & G. COOPER Cay 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 
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TRIPLE ExpAnsIoNn, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED, 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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NEW YORK OFFICE : 


122 LIBERTY STREET, Rooms 1005-1006, NEW YORK. 
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* CASTING CLEANERS Ry 
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NY AIR HOISTS . N7 
VY All Machines Guaranteed Against Repairs for One Year. wt \ 
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Y Sent on Ten Days Trial, Subject to Approval. # se Y 
Ww Ny 
Y = 
WY OVER 2000 IN USE IN THE UNITED STATES. Y 
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ol REFERENCES FURNISHED UPON REQUEST. - 
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‘ TRIAL ORDERS SOLICITED. of 
» * 
§ Chicado P ic Lool Co. $ 
\ r 4 ~ « 
» Cbicado Fneumatic lool Lo. | 


Ze CO 
SE 


4 
= 
2 


635 MONADNOCK BLOCK, - - CHICAGO, ILL. 


DRRADRRRADRDDRBRDRRARDSARAH GO P 


+E 





& 











s 7 ° ° ° . . 
eae 


Seay Sy 


SEO EMER 


Zl 


SSE SESE SS 








COMPRESSED AIR. 15 


SURFACE 
ad CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY “— 
Circulating 
SERVICE. ices 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 
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G. WILFRED PEAR 
lised & Officers of all Railroads eid 
(ssUED QUARTERLY) THe POCKET LIST or 


Subscription Price 


a0 Oe ot annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on + 
RAILWAY EQUIPMENT Descriptive of freight and pas- 
REGISTER senger cars of the Railways aud Priv a Companies in 


the United States, Canada and Mezic 
Subscription Price, 65.00 per annum. Single a $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CO, 


24 Park Place, New York. 


_ Electrical, Steam and 
_Compressed Air 2% 


Apparatus vt st ut 


St. Paul ~e 
New York 
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Trimo Giant en’ Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 
to —maaaaeeee Made and adapted for 





all kinds of work as well as 
hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT TANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 
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: COMPRESSED AIR 
INSTALLATIONS... 


SUPERiNTENDED. 


Railroad and Other Plants Equipped. 
Compressed Air Transmission. Com pressed Air. 
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I am prepared to report on engineering ¢ Practical information upon Air-Compression 
questions connected with compressed air} and the Transmission and Application 
propositions in manufactories, contract work, of Compressed Air. 
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4 12mo, cloth, $1.50 
prise that now uses hand or other power. 


I make a specialty of enumerating the uses = 
= of air power, devising means for their main- 
tenance and supervising their installation. Jf 

Ten years practical experience in build- 
sing and operating air motors. I solicit ? 
correspondence with street and suburban rail- ‘ 
Way companies contemplating change of 
motive power. 


HENRY D. COOKE, 45 Broanway, N. Y. 
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MRA RAR, HORTHA ND How? 


THE 0 Be 


IN AM <p fitout grok study of the 
ENGINEFRING| ics = 
MAGAZINE 


and Jerome B. Howard. A perfect self-in- 
AN INDUSTRIAL REVIEW 


structor. Over 355,000 sold. ‘Thousands 
have mastered it; so can you. Sold by all 
booksellers, or we will send with /ono- 
graphic Reader and Phonographic Copy Book, 
post-paid, for $1.25. Cat alog and fuil infor- 
mation free to those who wish to investi- 
The Engineerin Staansine bas be has been aptly described as 
** The Century of the industrial world and the Review 0 
Reviews to eugineering literature — the two in one.’ ts 
leading articles treat the subjects uppermost in importance 
in industrial affairs. Its contributors include the foremost 
men of oyr.times. It gives each month an.exhausiive 


gate first. Send name on postal card. 
Review and Index to the world-wide range of technical 


railroad machine shops and any other enter- } py Frank RICHARDS. 
; John Wiley & Sons, New York. 


i>. 
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THE BENN PITMAN SYSTEM 
has for 44 years been the standard. Called 
by U.S. Bureau of Education * The Amer- 
ican System.” First prize, World’s Fair. 

THE PHONOGRAPHIC INSTITUTE Co., 
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literature — Ameiican, English, French, and German. It “] PR OrArar AT 
is read in every nook and corner of the civilized world. It 222 W. 4th St., CINCINNATI, OHIO. 
is founded upon the idea of meeting the requirements of the 
% busy and brainy men who manage, think, and plan for the 
§ engineering. architectural, electrical, railroad, mining, and 
: shechanicrt’ industries. Tt has a larger bona-fide circu- Sh DONS DOSE OOH She - SEHK SUM LMS HSE He 
lation among such or f= has 7 = ——-e by an ; rr 
engineering journal in all the history of industrial literature. ’ 
It pees 2 to the active man who needs to keep in touch a Patents, Trade Marks, Designs. 
aeeege tag cociigeee sont ao nny rola $ Searches as to Novelty ; Reports on Infringe- 
st for intelli readers who are in an . 4 a 
b cemed with modern indastriad enterprises. Its subscribers ’ ments; 5 menue Sehers E ve aE 5 ye ars 
§ are its warmest advocates and the. Magazine itself is its ak xperience efers to Publishers this Maga- 
, best solicitor. Sample copy free. ; = F yaaa ted JANNU 8 
Attorney-at-Law avemeyer Building, ‘ 
“ 30 Cents a Numbers $3.00 a Vear. ; Cortlandt St.. New York City —Office in 
's THE ENGINEERING MAGAZINE, & ‘ , Wachinehos, Atlantic pong 
, P Always have litle Examined before Invest- 
‘ 320-122 Liberty St., New-York, U.S. A. 8 ; ing in Patent Property. 
BecengenennnnenrennennnnKneXXkRWRURE CS On DS OOS BOOS 19S 13S NIST OTS HOES 
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THE SECOND VOLUME OF 


“Compressed Fir,” 
March, 1897—February, 1898, inclusive, 


is now ready. 





} The twelve numbers of “Compressed Air” which 


make up this volume are profusely illustrated with fine 


CH B® Oe a8 eT 


half-tone engravings and line cuts of a large number of 
important applications of compressed air. The articles 
contained in the above have been widely quoted, and 


treat upon a varied collection of air power subjects. 


This volume is valuable for those who contemplate 
the use of compressed air, and are investigating its 
advantages. Substantially bound in cloth, $2.00. 


COMPRESSED AIR, 
26 Cortlandt Street, New York. 














AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAA AA AA AALS AAAAAAAAAAAAAAAA AR AA ARAL 








— Send for Booklet 137. 
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It shows 12 different types 
of 


Compressors 


and many names of users, 
covering a wide range 
of applications, 
USED BY 

Asbury Park Water Works, 
Newport News Shipbuild- 

‘ ing Co., Erie R. R., P. C. C. 
. . 
~ i : aj & St. L., and many others. 














Class “*G” Duplex. 


*Ingersoll-Sergeant i! ©. 


HAVEMEYER BUILDING, N. Y. 
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CLAYTON AIR COMPRESSORS 


For 
Operating 


and every 
other purpose 
Pneumatic to which 
Shop Tools, 
Hoists, Etc., 
Air Lift 


Pumping 


Compressed 
Air 
can be 
applied. 





CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE. 26 Cortlandt Street, NEW YORK. 
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